Objective: To assess the effects of early extra fluid and food intake on breast milk consumption and the effects of food intake on 5-month-old infant nutritional status. Design: Cross-sectional surveys. Infants were selected by random choice. Settings: Urban and rural Burkina Faso. Subjects: A total of 97 urban and 69 rural infants were recruited, but 67 and 51, respectively, completed the surveys. Infant selection criteria were: age (570.5-month old), thriving, breastfed, having Burkinabè parents in study area for a year, study conditions accepted by parents. Intervention: Surveys were conducted respectively in January and February 2001 (urban), and 2002 (rural) during the cool season. They were performed by home visit. With the help of health workers and traditional midwives, families were informed of the studies' objectives and gave agreement. Food intakes were estimated by test-weighing for breast milk and precise weighing techniques for other foods. Socioeconomic status of households, anthropometry of infants and mothers were also recorded. Breast milk samples were collected from each mother's breast and analysed for lipid and fatty acid concentrations. Results: Daily breast milk intake did not differ between urban (7767262 g) and rural areas (8357265 g). Porridge intake was, respectively, 1287105 and 96749 g. Median extra fluid intake was, respectively, 79 and 122 g. In both areas, porridge and fluid intake had no effect on breast milk consumption. In urban areas, infant nutritional status at 5 months was better than at birth. Conclusion: Breast milk intake and nutritional status of predominantly breastfed infants at 5 months of age, living in both urban and rural settings, were not affected by the consumption of extra fluid or food intake.
Introduction
In most developing countries, particularly in West Africa, predominant (ie nonexclusive) breastfeeding remains a common practice, despite many programmes designed to improve exclusive breastfeeding (Dop & Benbouzid, 1999) . Indeed, infants are breastfed until around 2 y of age, but they receive extra foods and fluids (water, herbal teas) earlier than WHO/UNICEF recommendations (ie according to the Innocenti Declaration, exclusive breastfeeding occurs until 4-6 months of age; according to WHO, exclusive breastfeeding exists until 6 months of age) (WHO, 2002) .
In Burkina Faso, an 86% rural, developing country (UNICEF, 2000) , the last Demographic and Health Surveys (INSD & Macro International Inc., 2000) reported that the prevalence of exclusive breastfeeding was 5%, and that of bottle feeding 1%, and more than 65% of infants received extra fluids at birth; extra solid foods started to be given at around the first month and infants were breastfed for over 2 y. Koné et al (1996) reported that only 71% of urban and 38% of rural infants received colostrum. They and others (FDC/APAIB/WINS, 1994) reported that caregivers (grandmothers and mothers) considered colostrum as responsible for infantile diseases (stomach aches, diarrhoea) and thus was to be avoided. Caregivers also believed that herbal teas or boiled water were necessary for meconium evacuation. Such practices are not in accordance with international recommendations.
Several studies conducted in various developing countries concluded that early introduction of extra foods and/or fluids tended to displace breast milk (WHO, 1998) . In Burkina Faso, nothing is known of infant breast milk intake and the impact of inadequate feeding practices on breast milk intake and on nutritional status.
The present paper reports such data collected on 5-monthold thriving, breastfed infants in one urban and one rural area in Burkina Faso. Only breastfed infants were included in the present survey, since bottle-fed infants represent only 1% of the infant population (INSD & Macro International Inc., 2000) . We chose the age of 5 months as being the period when, according to WHO recommendations, breastfed infants began to receive complementary foods.
These studies were part of a joint programme on Burkinabè infant nutritional status improvement conducted by the University of Ouagadougou/Life and Earth Science, Formation and Research Unit, Burkina Faso, and Research for Development Institute/Research Unit 106, France.
Methods

Studied areas
This paper reports part of the data from two cross-sectional surveys conducted in one urban and one rural area of Burkina Faso during the postharvest and low-temperature period (which reduced insensible water loss (IWL) during suckling).
Urban Burkina Faso (UBF) comprised an area in which the population consumed essentially purchased local and/or imported foods, while rural Burkina Faso (RBF) was an area in which the population ate essentially locally produced foods. Our urban survey took place in Cissin, one of the largest peripheral zones (39 000 inhabitants) of Ouagadougou, the capital of Burkina Faso. Our rural survey took place in the district of Tanghin-Dassouri located 25-30 km from the capital. It comprised 28 villages (60 000 inhabitants).
We chose a rural area near the capital, which enabled us to bring back daily biological samples (breast milk and porridges) to our laboratory located in Ouagadougou, and to immediately store them at À181C, prior to analyses. The town of Tanghin-Dassouri itself was excluded from the survey because it was located on a West African highway and living conditions were not very different from those in the Ouagadougou suburbs. Life in RBF remained very communal.
Sampling
Selection criteria of infants were: 570.5-month-old thriving infants at the date of survey (birth date recorded by an official service), having Burkinabè parents living in the area for at least a year and who accepted the study constraints, in particular, the fact that the investigator always had to be wherever the baby was in order to measure food intake (breast milk, extra fluids, extra foods).
Bottle-fed infants were not included since they represented only 1% of the national infant population. All infants in the designated areas matching the selection criteria were recruited. Thus, a total of 97 urban and 69 rural infants were recruited, but 30 urban and 18 rural infants dropped out for various reasons: sometimes mothers were not available at the time of survey because of death or a funeral, baptism or marriage in the family or in the neighbourhood, or infants were ill on the day of the appointment and they could not be surveyed later on because of the age limit.
Data collection
Surveys were performed by home visit. Information on housing characteristics (communal or not), house construction materials (type of floor, wall, roof), possessions (bicycle, motorcycle, wood or water trolley, television and/or radio, etc.) was recorded to assess the socioeconomic level. Other characteristics of the household, such as head of household's occupation and schooling, mothers' schooling, marital status, ethnicity, religion, occupation, etc., were also taken into account. In the urban area, access to toilets, water supplies, electricity and cooking methods were also recorded.
Breast milk intake
Breast milk intake was measured by 24 h test-weighing (Butte et al, 1983; WHO, 1985a; Dop, 1994; Neville, 1995) using an electronic scale (Mettler Toledo, 1-16 000 g range, Switzerland) accurate to 1 g. Scales were checked every day with standard weight. Timing and duration of each breastfeeding were recorded. IWL during or just after breastfeeding was not measured because we refrained from asking mothers, who were very busy, to wake up their babies after being breastfed. Infant test weighing was also very tiring for babies since breastfeeding was on demand. The importance of IWL during breastfeeding is discussed with our data. Infants wore preweighed bibs to collect losses by flowing and/or vomiting between weighing and also diapers for urine and bowel movement outputs.
Breast milk intake was the difference between infant weight after and before feeding, corrected with eventual loss. If the baby had urinated or defecated, he was cleaned after weighing and had a new diaper put on.
Breast milk intake ¼ [(infant weight after feedingÀinfant weight before feeding)À(baby's bib weight after feedingÀbaby's bib weight before feeding)].
Samples of breast milk (5-10 ml) were collected at three consistent times during the 24-h period (ie in the morning, in the afternoon and during the night with a minimum of 4 h between collections) and analysed for lipid and fatty acid concentrations. Details of the analytical methods have been published previously (Rocquelin et al, 1998) .
Porridge and fluid intake
The same scale was used to measure porridge and fluid intake by the precise weighing technique (PWT) . These were measured in a cup containing porridge or fluid and a spoon if used.
Intake was the difference between the cup and its content weighed before and after feeding and corrected for eventual losses. If the baby had urinated or defecated, he was cleaned after weighing and received a new diaper.
Herbal teas were traditionally given at sunrise and sunset by gavage, so losses could not always be correctly collected because of the gavage method. Gavage consisted of placing the baby on the caregiver's legs and feeding him/her herbal tea with a bowl by alternating shutting and opening of the nose. Losses could be by squirting, spilling onto caregiver's legs, etc, and were somewhat overestimated although to a limited extent because most caregivers were accustomed to the technique and have been informed about our study objective and thus were very careful to avoid losses. Water was given directly with the cup.
Porridge or fluid intake ¼ [(bowl with its content weight before feedingÀbowl with its content weight after feeding)À(baby's bib weight after feedingÀbaby's bib weight before feeding)].
Anthropometry of infants and their mothers
Anthropometric measurements were performed according to the standardised procedures to ensure accuracy and reproducibility. Infants were weighed unclothed using a mechanical SECA baby scale to the nearest 10 g. Their height was measured in the supine position to the nearest 1 mm by two individuals using a wooden gauge with a fixed headboard and a movable foot-board.
Birth weights in rural area could not be recorded because mothers gave birth at home, since maternity hospitals were too far from home and health care was expensive.
Each mother was asked two questions about her infant's past and current health: was (s)he hospitalised since birth and if so what was the reason? Did she think (s)he was currently healthy and if not did she know the reason (ie diarrhoea, fever, respiratory infection, etc.)?
Nutritional indices
Infant weight-for-height (WH) and height-for-age (HA) were calculated according to WHO recommendations and presented as deviations in Z-scores (standard deviation) from the NCHS/CDC/WHO reference population mean value for age and sex.
Wasting and stunting are respectively defined as WHZ and HAZ less than À2 Z-score. Low birth weight (LBW) is defined as a birth weight of less than 2500 g. Body mass index (BMI ¼ weight (kg)/height (m) 2 ) was used to assess the mother's nutritional status. Underweight was defined as a BMIo18.5 kg/m 2 and overweight, a BMIZ25 kg/m 2 .
Data management and statistical analysis Epi Info 6.04C software was used for data entry and for processing of anthropometric indices. Data management and statistical analyses were carried out with the SAS software 8.2 for Windows. In each survey, possession scores were calculated as follows (Jensen, 1998) : a coefficient was attributed to each possession category (television, radio, bicycle, motorcycle, water trolley, wood trolley, moped) in each area. This coefficient was the number of households in the area divided by the number of households that had the considered possession (ie the inverse of frequency). In this way, the rarest possession was given the highest score and the most common, the lowest score. For each household, the score was the sum of coefficients of household possessions. Thus, the theoretical maximum possession score for one household was 31.73 for UBF and 44.93 for RBF.
Economic data (possession score, housing materials, access to electricity, water, cooking method) were summarised on a single economic scale; the first principal component of correspondence analysis performed on the matrix of binary variables coding economic variables. The scale was then divided into tertiles, defining increasing levels of wealth.
w 2 for qualitative variables and Student's test for quantitative variables were used to compare the two settings. Indeed, they showed that the settings were different, so data were analysed separately. Within each cohort, general linear models were used to assess the effects of porridge and fluid intake on breast milk consumption and the effects of food intake on infant nutritional status. The main dependent variables were breast milk intake, HAZ and WHZ. Pearson's correlation test and analysis of variance were used, respectively, for quantitative and qualitative variables to determine adjustment variables.
Finally, Student's test was also used to compare the infant's nutritional status (means) at birth and at 5 months of age, and w 2 was used for prevalence. Significant level of Po0.05
was taken. The Ministry of Health and the National Centre for Scientific Research and Technology (Burkina Faso) agreed to these studies. There was not yet a functional ethical committee in existence in Burkina Faso. Parents also gave their oral agreement. Table 1 shows that urban infants were slightly, but significantly, younger than rural infants (Po0.0001) but they were heavier and taller (P ¼ 0.0029 and 0.014, respectively). Only one-fourth of rural mothers gave birth in a maternity vs almost all urban mothers. In the urban area, more mothers were schooled (43 vs 16%) and earned money (21 vs 6%). Rural mothers weighed less than urban counterparts. A majority of mothers were monogamous in both Extra fluid and food intake, effects on breast milk consumption N Thiombiano-Coulibaly et al areas, but the mothers' marital situations were statistically different (ie there were more unmarried mothers in the urban area, P ¼ 0.028). Despite the fact that the age of mothers in the two areas was similar, rural mothers had more infants than their urban counterparts. Indeed, 52% of rural vs 31% of urban mothers had more than three infants. The urban household living standard level was significantly higher than the rural level. Housing was constructed of concrete and almost all houses had latrines. Nearly half of the urban mothers vs only 2% of the rural mothers possessed a nontraditional fireplace (ie improved stone-made fireplace with chimney, implying less wood for cooking).
Results
Infant and maternal characteristics
Infant breast milk, porridge and fluid intake, infant feeding practices Table 2 shows that, despite breastfeeding in Burkina Faso as a common infant feeding practice, 39% of rural infants vs 7% of urban infants did not receive colostrum.
In urban as well as in rural areas, breast milk consumption was rather high (776 and 835 g/day, respectively) with a high a number of breastfeedings per day (14 and 15, respectively). Age at first introduction of porridges was around 4 months; at 5 months of age, 50% of urban infants and 20% of rural infants had received porridge. The number of meals per day was similar in both the areas (2.371.2 and 2.671.6, respectively).
At 5 months of age, nearly all infants had been given extra fluids (water and/or herbal teas). This practice began at birth mainly in the rural area (90% of rural infants vs 70% of urban infants). The number of drinks per day (3-4) was similar and rather low in both areas.
Despite porridge and fluid intake, breast milk remained by far the most important food given to infants (ie more than 80% in both areas). Table 3 shows that despite porridge and fluid given early, the infant nutritional status was not a subject of concern in Extra fluid and food intake, effects on breast milk consumption N Thiombiano-Coulibaly et al either area. The prevalence of malnutrition (HAZ and WHZ Z-scores) was the same and there was no stunting or wasting according to NHCS/CDC/WHO references. However, the urban infant nutritional status was better than that of rural infants, in particular as concerns stunting (P ¼ 0.0007). The urban mothers' mean BMI (22.1 kg/m 2 ) was higher than that of rural mothers (20.2 kg/m 2 , P ¼ 0.0003). This was because mothers were thinner in the rural area and heavier in the urban area.
Infant and maternal nutritional status
Effects of porridge and fluid intake on breast milk consumption and effects of total food intakes on infant nutritional status In the urban area, both porridge and extra fluid intake were inversely associated with breast milk consumption (r ¼ À0.52 and À0.33, respectively) and this was highly significant (P ¼ 0.0025 and 0.0059, respectively). Breast milk consumption was also directly related to the number of feedings per day (r ¼ 0.39, P ¼ 0.0009) and to intake at each feeding (r ¼ 0.81, Po0.0001, result not shown).
There was a highly positive association between infant stunting and birth weight, and also the mother's height (r ¼ 0.44, P ¼ 0.0002 and r ¼ 0.33, P ¼ 0.0054, respectively).
In the rural area, fluid intakes also reduced breast milk consumption significantly (r ¼ À0.28, P ¼ 0.044), but we did not take porridge intake into account, since it concerned only seven infants. Breast milk consumption was directly related to the mother's weight (r ¼ 0.36; P ¼ 0.0087), but only weakly related to the number of breastfeedings per day (r ¼ 0.27 and P ¼ 0.06). There was a weak but significant direct association between breast milk intake and infant stunting only in the rural area (r ¼ 0.28, P ¼ 0.049).
Stunting was also closely related to the mother's weight and height (r ¼ 0.43, P ¼ 0.0012 and r ¼ 0.39, P ¼ 0.004, respectively). Extra fluid and food intake, effects on breast milk consumption N Thiombiano-Coulibaly et al
Wasting was inversely, but weakly, related to the number of breastfeedings per day (r ¼ À0.26, P ¼ 0.06).
The other variables that had a significant effect on breast milk consumption and infant nutritional status were:
In the urban area: sex (P ¼ 0.0083, ie boys consumed more milk than girls), infant health (P ¼ 0.012) and household economic level (P ¼ 0.040) (for breast milk consumption, but not for infant nutritional status). In the rural area: head of household schooling for breast milk intake (P ¼ 0.062); household economic level for stunting (P ¼ 0.054); and infant health (P ¼ 0.011) and occurrence of toilet or pit latrines in the household (P ¼ 0.0005) for wasting.
All variables associated with the three dependent variables (breast milk intake, stunting and wasting) were used as adjustment variables in general linear models.
When adjusted for confounding factors, porridge and fluid intake no longer had an effect on breast milk consumption in either area. This also shows that total food intake (breast milk, porridge and fluid) no longer had an effect on infant nutritional status.
Finally, despite fluids and porridge given early, Figure 1 shows that the urban infant nutritional status were not a source of concern either at birth or at 5 months. It had even improved at 5 months; in particular, wasting (WHZ) had diminished. Data in the rural area were not available since birth weights were not recorded. Table 4 compares the main infant and maternal characteristics of our study populations with those already published in Burkina Faso (Koné et al, 1996; INSD & Macro International Inc., 2000) . For many parameters (ie % of exclusively or predominantly breastfed infants, colostrum given, extra fluids given, unschooled and income-earning mothers, mother's age and BMI, household characteristics), our study populations were fairly typical of the general population in Burkina Faso despite the high proportions of subjects who dropped out inherent to research conditions in developing countries.
Discussion
Infant and maternal characteristics
The lower rural infant size (weight and height) at 5 months could be explained by the fact that rural mothers had given birth to LBW infants who, at 5 months, remained lower in size even when their growth rate was normal. We were not able to confirm this point, since in most cases rural mothers gave birth at home and birth weights were not recorded. At a national level, INSD & Figure 1 Box plot of infantile nutritional status at birth and at 5 months of age in urban Burkina Faso. The bottom and top edges of the box are located at the sample 25th and 75th percentiles. The center horizontal line is drawn at the 50th percentile (median).
Extra fluid and food intake, effects on breast milk consumption N Thiombiano-Coulibaly et al Macro International Inc. (2000) estimated that LBW represented 17% of BW in Burkina Faso, but since the country is mostly rural this figure was probably higher in rural areas. Moreover, rural mothers' BMI were lower than those of their urban counterparts with the same mean age and height, and it is accepted that foetal growth depends on maternal nutritional status and nutritional need satisfaction before and during pregnancy (WHO, 1989) . WHO (1989) also reported that during pregnancy, thin mothers, unlike overweight mothers, had to make reserves for lactation.
It was also shown that LBW was associated with parity and mothers age. Indeed, Zagré et al (2002) reported that in the district of Kaya (Burkina Faso), % LBW was higher among first-borns and babies born to mothers who had already had at least five babies. It was also higher when mothers were under 19 or over 30 years of age.
Finally and despite the same age of the mothers in the two areas, rural mothers had more infants than their urban counterparts and therefore they may have given birth to LBW infants.
Infant breast milk, porridge and fluid intakes; infant feeding practices Colostrum was given to 92% of urban and 60% of rural infants. These values were higher than those found by Koné et al (1996) (71 and 38%, respectively) . This slight improvement could be a result of the Baby Friendly Hospital started in 1992. Infants were not given colostrum for various traditional reasons. Colostrum is called 'bisziim', 'bistoaga', 'kandi' in the local language, meaning milk pooled with blood and bitter milk, so it must be discarded because it is feared it will infect the baby (FDC/APAIB/WINS, 1994).
When considering the importance of colostrums in infant health, this practice could compromise infant growth and overall health, particularly in rural areas. Many studies have reported that colostrum, like mature milk, contains vita- Extra fluid and food intake, effects on breast milk consumption N Thiombiano-Coulibaly et al mins, minerals, lipids, proteins, immunoglobulin and protective factors, and is thus essential for neonatal adaptation and successful transition to independent postnatal life (WHO, 1989; Hamosh et al, 1999) . In our study, breast milk intake and the nutritional status of infants who received colostrum were not significantly improved. Breast milk consumption was rather high in both the urban and rural areas (776 and 835 g/day, respectively), comparable to data reported by Prentice et al (1994) in the USA (786 g/day at 5 months), Papua New Guinea (863 g/day at 4-6 months) and Bangladesh (750 g/day at 5 months), and by Dop (1994) in Senegal, a Sahelian country similar to Burkina Faso (759 g/day at 4-6 months). This high intake can be explained by the high number of breastfeedings per day (14 and 15, respectively), and also by the fact that porridge intake was low (128 and 96 g/day, respectively) and age at its first introduction rather late (around 4 months). Despite the mothers' laborious occupations, infants suckled often because they were constantly with their mothers wherever they went. In the urban Congo (Brazzaville) where porridge was introduced earlier (at around 2 months) and the number of breastfeedings per day was lower (7 per day), breast milk intake was much lower (429 and 414 g/day at 4 and 6 months) (Norton, 1993) . Many authors reported that breast milk production depended primarily on infant demand (WHO, 1998) . In particular, Pérez-Escamilla et al (1995) explained that infants seemed able to self-regulate their breast milk intake with respect to their mother's milk energy content. In a wellnourished mother, breast milk lipid content is Z40 g/l, representing 50-60% of breast milk total energy (FAO/WHO, 1994), but in Burkina Faso, the fat content (34.53713.81 g/l in UBF, 28.8678.49 g/l in RBF, results not shown) was lower, and this could be the reason why breast milk intake was high.
In 1981, Van Steenbergen et al reported that the Kenyan maternal milk yield was higher during the postharvest season because of a higher amount of breast milk intake at each feeding. Perhaps this was also the case in our study, which was conducted during the postharvest season. Further research on breast milk consumption during the lean season is needed.
Breast milk intake seemed highest during the daytime in both the areas but the differences were not significant, whereas Van Steenbergen et al (1981) in Kenya and Woolridge et al (1987) in Thailand reported inverse results. Our results could be because of the chilly season, when the infant sleep period is longer than in the hot season.
Breast milk intake was underestimated in our study, though to a limited extent, because IWLs were not recorded for reasons mentioned in the methodology. Reported values for IWLs varied from 3-5% of daily breast milk intake (Woodward & Cumming, 1990; Dop, 1994; Neville, 1995) to 10% (Arthur et al, 1987) .
For porridge given, our data differed from those of INSD & Macro International Inc., (2000) , which reported that 65% of infants began receiving foods and liquids other than breast milk at much earlier stages (near 1 month of age) and of Koné et al (1996) who, on the contrary, found that infants were given porridge at an older age (5.4 months in urban and 5.7 months in rural areas). These differences could be explained by the fact that INSD & Macro International Inc. probably included porridge that was very liquid at the start of fluids, while Koné's data were collected from mothers of children under 36 months of age who did not necessarily clearly remember their infant's age when they first started giving porridge.
Porridge was often initiated when the mother estimated that her milk did not satisfy the infant's needs, or according to the baby's behaviour (FDC/APAIB/WINS, 1994; Koné et al, 1996) . This could explain the limited number of meals and low intake of porridge per day. In Burkina Faso, porridges were traditionally made of cereal flours (corn in the UBF, mil and sorghum in the RBF), to which mothers added water, sometimes sugar and hardly any other solid foods. Consequently, the energy density, fat and protein content of porridges were low (36-64 vs 100-120 kcal/100 ml recommended) (Somda, 1995) . Thus, this might be harmful to the infant nutritional status.
Nearly all infants were given extra fluids (water and/or herbal teas) from birth. This practice could also be detrimental to infant nutritional status, since many authors reported that extra fluids were a source of infantile infections (WHO, 1989) .
Herbal teas were given by gavage at sunrise and sunset. They were never given by a new mother, but rather were administered by an experienced caregiver, often the grandmother. This explains why fluid intake was higher in rural areas where there were more grandmothers or experienced caregivers, with life being more communal. Before gavage, the baby was first hand-massaged with herbal tea mixed with shea butter, followed by physical exercise. The gavage method can also be considered harmful to infant health because it is done by the caregiver's hands, which could be a source of infection even if herbal teas were boiled and water was often nonpotable. Herbal teas may also contain antinutritive factors such as phytates and polyphenols that could reduce iron absorption, as reported by many authors (WHO, 1998) .
In disagreement with scientific knowledge, mothers believe that herbal teas are good for growth, and relaxation, and are effective against many infantile diseases (fever, malaria, cough, cold, stomach ache, mycosis, etc.) It must be kept in mind that in Burkina Faso, malaria and respiratory infections are the main causes of infantile morbidity (INSD, Macro International Inc., 2000) . No data on the composition and possible detrimental effects of herbal teas given to infants in Burkina Faso are available at present.
Water was given at birth. This is not a recommended practice, but it is culturally practiced in Burkina Faso, because a new-born is considered a foreigner who arrives from far away; thus, he is believed to be thirsty and the first Extra fluid and food intake, effects on breast milk consumption N Thiombiano-Coulibaly et al act of hospitality is water-giving. Water continues to be given to infants not because of the heat (ie our survey took place in a rather cool season, from January to February) but because the caregiver herself was thirsty or the baby cried without hunger, according to the caregiver.
Our results reported a rather low number of drinks per day (3-4) in both areas, possibly because of the cool season and, as mentioned above, water was given on the caregiver's command when she was thirsty. In the dry season, the caregiver will drink more often, as will the infant. Further research on infant water intake during the dry season is needed.
Water was often nondrinkable, particularly in the rural area and, thus may have been a source of infection (INSD & Macro International Inc., 2000) . In addition, Sachdev et al (1991) and Nwankwo and Brieger (2002) reported that health workers advised mothers to give water or glucose water to new-borns. Such beliefs and advice were contrary to WHO and UNICEF recommendations. Finally, many studies (Sachdev et al, 1991 , Pérez-Escamilla et al, 1995 WHO, 1998) reported that extra food and fluid intake reduced breast milk consumption. Thus, their administration to Burkinabè infants would be further harmful to their nutritional status and health. Based on our data and current scientific knowledge, the Burkinabè infant nutritional and health situation, both pre-and postnatal, particularly in rural areas, gives the impression of being precarious. In reality, however, this is not the case.
Infant nutritional status
Despite porridge and fluid given early, the infantile nutritional status was not a real source of concern. Our results were confirmed by INSD & Macro International Inc. (2000) ; their data reported 5% stunting and 7% wasting among infants under 6 months of age vs 15 and 25% for 6-11-month-old babies. WHO (1998) reported that in developing countries, predominantly breastfed infants (although their birth weight was lower than in developed countries) had a similar growth curve until 5-6 months. WHO (1985b) and Butte (1996) , respectively, recommended 99 and 82 kcal/kg/day to meet 3-5-month-old infant energy needs (WHO, 1998) . According to our data on infant mean weight, breast milk intake and fat content, total energy needs would be 678 vs 623 kcal/day, or 556 vs 516 kcal/day, of which 42 vs 41%, or 35 vs 34% would be provided by milk fat. In either case, these figures would meet WHO (1998) recommendations, that is, fat must supply 30-45% of human milk total energy under 2 years of age. Thus, in urban as well as in rural areas, maternal milk seems to provide enough energy from fat.
Breast milk content of other nutrients (proteins, carbohydrates, minerals, vitamins) was not determined in the present study and therefore we do not know if they satisfied infant needs. However, Hamosh et al (1999) reported that human milk contained many components that protected the newborn against infection at a time when the infant's own defence mechanisms were poorly developed, and fat was one of the major nutrients.
Effect of porridge and fluid intake on breast milk consumption and effects of total food intake on infantile nutritional status Our results reported that, in both areas, breast milk consumption did not depend on extra food and fluid intake when adjusted for confounding factors. They were in contrast to other reports (Sachdev et al, 1991; Pérez-Escamilla et al, 1995; WHO, 1998) , but can be explained by the fact that in our study, extra fluid and food intake was rather low, and porridge was introduced rather late.
The infantile nutritional status also did not depend on total food (breast milk, extra food and fluid) intake when adjusted for confounding factors. It depended on infant health, infant birth weight, mother's size (weight and height) and socioeconomic level.
Numerous authors have reported that foetal growth and lactation performance depend on the mother's nutritional needs being satisfied during pregnancy (WHO, 1989) . De Onis et al (1998) reported that in Africa every year, there are 6 millions cases of intrauterine growth retardation and 13.7 millions infants are born at term with LBW (o2500 g). Fernandez et al (2002) reported that LBW emerged as a predictor of wasting in Asia, Latin America and Africa. Other results not reported here (to be published) have shown that in urban areas the infantile nutritional status seems to be better at 5 months if pregnancy took place during a period of favourable food availability. In rural areas, the infantile nutritional status remained the same in all situations of food availability. This again can be explained by the fact that rural mothers were constantly performing difficult tasks even when pregnant or lactating, and their nutritional needs were always unsatisfied.
Conclusion
Compared to the WHO/CDC reference growth curve, the urban Burkinabè infantile nutritional status improved from birth and was not a source of concern at 5 months of age despite inadequate feeding practices.
If we consider that the WHO/CDC reference growth curve currently in use is based on predominant formula-fed infants, and the fact that the weight gain of breastfed infants is lower than that of formula-fed infants during the first year of life (WHO, 1998) , then our urban, predominantly breastfed infant nutritional status was even better than shown by our results.
Our data showed that breast milk intake and nutritional status of predominantly breastfed infants below 6 months of age, living in both urban and rural settings in Burkina Faso, were not affected by inadequate feeding practices. The fact that they could be determined more by prenatal environ-ment remains to be elucidated. However, further data must be provided (eg infant's birth weight, herbal tea composition and its health effects), particularly in rural areas, before general conclusions can be drawn.
